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Specification 
Title of the Invention 
Base Station Transmission Power Control 
Method and Apparatus 

5 

Rar.karound of the Invention 

The present invention relates to a base 
station transmission power control method and apparatus 
which control the transmission power of a base station 

10 from a potable terminal apparatus. 

A potable terminal apparatus based on the 
W-CDMA (Wideband-Code Division Multiple Access) scheme 
has a transmission power control function of controlling 
transmission power from a base station. According to 

15 this function, reception quality as a reference is set 
in a potable terminal apparatus in advance, and the 
transmission power of a base station is so controlled as 
to satisfy the quality requirement. A block error rate 
(to be referred to as a BLER hereinafter) is a parameter 

20 used for reception quality. 

A conventional base station transmission power 
control algorithm will be described with reference to 
Fig. 4. According to the conventional method, an 
expected value x of a BLER is set in advance as 

25 reception quality required for each service in a potable 
terminal apparatus (step SI) . 

When a communication channel is opened, the 
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potable terminal apparatus performs a CRC (Cyclic 
Redundancy Check) computation on the basis of reception 
data. This CRC computation result is counted m (m is an 
integer equal to or more than 1) times (step S2). In 
5 this case, if x = 10" 4 is set, the CRC computation 

result must be counted at least m = 1000 times. Upon 
counting the CRC computation result m times, the potable 
terminal apparatus calculates a BLER. 

The potable terminal apparatus then compares 
10 the calculated BLER with the expected value x (step S3). 
If the BLER is larger than the expected value x (the 
reception state is worse than the state represented by 
the expected value) , the potable terminal apparatus 
sends, to the base station, a transmission power control 
15 (to be referred to as TPC) bit for increasing the 

transmission power of the base station by a designated 
transmission power increase amount (step width) X (step 
S5) . If the BLER is equal to or smaller than the 
expected value x (the reception state is better than the 
20 state represented by the expected value), the potable 

terminal apparatus sends, to the base station, a TPC bit 
for decreasing the transmission power of the base 
station by a designated transmission power decrease 
amount (step width) y (step S7>. With this operation, 
25 transmission power control on the base station can be 
performed. The designated transmission power decrease 
amount U, y) is written in the specifications "25,214 
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Physical layer procedure ( FDD) Section 5" defined by the 
standardization initiative called the 3GPP (Third 
Generation Partnership Project) . 

A BLER is a parameter calculated at intervals 
of several msec to several ten msec (e.g., 10 msec, 20 
raS ec, or 40 msec) . In general, a value of about 10- is 
used as an expected value of a BLER set as reception 
quality. According to the conventional transmission ^ 
power control method,' therefore, to satisfy BLER - 10' 4 , 
me asurement must be continued for at least 100 x N sec 
(10 msec x N - 10" 4 ) . It takes much time to measure a 
BLER. Note that N (integer) represents a TrCH 
(transport channel) size. 

A measurement time of 100 x N sec for a BLER 
is considerably long as compared with the minimum value 
of the intervals of execution of transmission power 
■ control. For this reason, a considerably long period of 
time is required for transmission power control 
(improvement in reception quality) . To execute accurate 
20 transmission power control at high speed, it is required 
to shorten the measurement time for a BLER. 

finmm— y nf invention 

It is an object of the present invention to 
provide a base station transmission power control method 
25 and apparatus which can shorten the measurement time for 
a BLER and realize high-speed transmission power control. 
In order to achieve the above object, 
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according to the present invention, there is provided a 
base station transmission power control method 
comprising the steps of setting a first expected value 
of a first block error rate representing predetermined 
reception quality in a potable terminal apparatus, 
measuring a second block error rate in the potable 
terminal apparatus with a second count smaller than a 
first count which is an execution count of error 
detection processing required to measure the first block 
error rate, and causing the potable terminal apparatus 
to control transmission power of a base station on the 
basis of the measured second block error rate. 
Pri°f n og rri ption of the Drawings 

Fig. 1 is a block diagram showing a portable 
terminal apparatus according to an embodiment of the 

present invention; 

Fig. 2 is a flow chart showing base station 
transmission power control operation by the portable 
terminal apparatus in Fig. 1; 

Fig. 3 is a graph showing the characteristics 
obtained by using the base station transmission power 
control algorithms according to the prior art and the 
present invention; and 

Fig. 4 is a flow chart showing base station 
25 transmission power control operation by a conventional 
portable terminal apparatus. 
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pgpr-r-i pi-ion o f the Preferred Embodiment 

The present invention will be described in 
detail below with reference to the accompanying drawings. 

Fig. 1 shows a portable terminal apparatus 
according to an embodiment of the present invention. 
The portable terminal apparatus shown in Fig. 1 is 
comprised of a radio frequency (RF) section 1 for 
down-converting a received signal having a radio 
frequency and A/D-converting the signal to output 
digital data, a signal processing section 2 for decoding 
the data output from the RF section 1 by de-spreading it, 
a control section 3 for controlling the operation of the 
portable terminal apparatus in accordance with the 
decoded data output from the signal processing section 2, 
15 an error count section 4 for calculating a BLER by 

counting the number of CRC code errors from the decoding 
result obtained by the signal processing section 2, a 
power control section 5 for determining the 
necessity/nonnecessity to increase/decrease the 
20 transmission power of a base station (not shown) on the 
basis of the BLER result output from the error count 
section 4, a TPC generating section 6 for generating a 
TPC bit on the basis of the determination result 
obtained by the power control section 5, a TPC mapping 
25 section 7 for mapping the TPC bit output from the TPC 
generating section 6 in an upstream communication 
channel to the base station, and a storage section 8 
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storing a plurality of expected values in correspondence 
with counts in advance. 

The error count section 4, power control 
section 5, and TPC generating section 6 constitute a 
5 base station transmission power control apparatus. 

An algorithm for base station transmission 
power control performed by the portable terminal 
apparatus having the above arrangement will be described 
next with reference to the flow chart of Fig. 2. In 
10 this embodiment, an expected value x of a BLER similar 
to the one in the prior art is set in the portable 
terminal apparatus in advance (in step Sll) . 

The error count section 4 performs a CRC 
computation on the basis of decoded reception data from 
15 the signal processing section 2. This CRC computation 

result is counted n (n is an integer equal to 1 or more) 
times (step S12) . In this case, a count n can be 
variable. For example, as described above, to satisfy 
BLER = 10" 4 , the above CRC computation result must be 
20 counted at least m = 1000 times. However, the count can 
be changed (decreased) by setting, for example, n = 100 
or n = 200 under the condition that n < m. 

In addition, with respect to a BLER 
corresponding to the count n (to be referred to as a 
25 BLERn hereinafter) , an expected value y of the BLERn 
corresponding to the count n is set in the portable 
terminal apparatus in advance. The error count section 
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4 counts the CRC computation result n times first, and 
then calculates the BLERn. If, for example, the error 
count obtained as a result of counting n times is "2", 
the BLERn becomes "2/n". 

A determination section 51 of the power 
control section 5 compares the BLERn output from the 
error count section 4 with the expected value y (step 
S13) . If the determination result obtained by the power 
control section 5 indicates that the BLERn is larger 
than the expected value y (the reception state is worse 
than the state represented by the expected value y) , the 
TPC generating section 6 generates a TPC bit for 
instructing to increase the base station transmission 
power (step S15) . At this time, a designated 
15 transmission power increase amount (step) width A' 

indicated by the TPC bit can be arbitrarily set like X ' 
= A x n/mxl in accordance with the count n and a 
constant A that can be arbitrarily set. However, this 
step width X ' is set to a value smaller than X . 

The signal processing section 2 generates data 
for a communication channel used for transmission to the 
base station. The TPC mapping section 7 multiplexes the 
TPC bit from the TPC generating section 6 with the data 
generated by the signal processing section 2. The RF 
25 section 1 spreads the multiplexed data including the TPC 
bit into a signal having a radio frequency and transmits 
it to the base station. The base station receives the 
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data from the portable terminal apparatus and increases 
the transmission power in accordance with the direction 
(increase/decrease) and step width indicated by the TPC 
bit. 

If it is determined in step S13 that the BLERn 
is equal to or smaller than the expected value y (the 
reception state is better than the state represented by 
the expected value) , the determination section 51 of the 
power control section 5 checks whether there is an error 
in the result obtained by the error count section 4 upon 
counting n times (step S14). If an error exists, the 
value n is reset to 0 in step S18, and the flow returns 
to step S12. With this operation, determination is made 
on the next BLERn calculated by the error count section 

15 4 (steps S12 and S13) . 

If it is determined in step S14 that no error 
exists, the determination section 51 of the power 
control section 5 compares the BLER obtained from the 
total count obtained until now (to be referred to as a 
BLERa hereinafter) with a predetermined expected value z 
(step S16) . If, for example, n-time counting is 
repeated twice, and the number of errors obtained as a 
result of 2n-time counting is "2", the BLERa becomes 
"2/(2n)". Note that the total count and the total error 
count are reset to 0 in step S18 after the transmission 
power is increased in step S15 or the transmission power 
is decreased in step S17. 
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If it is determined in step S16 that the BLERa 
exceeds the expected value z (the reception state is 
worse than the state represented by the expected value), 
the value n is reset to 0 in step S18, and the flow 
5 returns to step S12. With this operation, determination 
is made on the next BLERn calculated by the error count 
section 4 (steps S12 and S13) . If the BLERa is equal to 
or smaller than the expected value z (the reception 
state is better than the state represented by the 
10 expected value), the TPC generating section 6 generates 
a TPC bit for instructing to decrease the transmission 
power of the base station (step S17). A designated 
transmission power decrease amount (step width) y 1 
indicated by the TPC bit can be arbitrarily set like y ' 
15 = B x n/mxy in accordance with the count n and a 

constant B that can be arbitrarily set. However, the 
step width y ' is set to a value smaller than y . 

The above expected value y is set to a value 
larger than the expected value x (BLER is high) . This 
20 does not indicate that the expected value y is allowed 
to be smaller than the expected value x, but indicates 
that the precision of the expected value x cannot be 
sufficiently increased because the count is set to be 
small. in addition, if the expected value z is equal to 
25 the expected value x or the precision of the expected 
value z cannot be increased to the precision level of 
the expected value x, the expected value z is set to a 
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value larger than the expected value x (BLER is high). 
Therefore, the above expected values x, y, and z are set 

to satisfy 

expected value y > expected value z ^ expected 

5 value x 

The TPC mapping section 7 multiplexes the TPC 

bit from the TPC generating section 6 with the data 

generated by the signal processing section 2. The 

multiplexed data from the TPC mapping section 7 is 

10 converted into a signal having a radio frequency by the 

RF section 1 and transmitted to the base station. The 

base station receives the data from the portable 

terminal apparatus and decreases the transmission power 

in accordance with the direction and step width 

15 indicated by the TPC bit. 

According to this embodiment, the count in 
calculating a BLER is decreased as compared with the 
count in the prior art (from m to n) , and the step width 
of transmission power control is changed more finely 
20 than the preset value in the prior art. Therefore, the 
transmission power of a base station can be controlled 
quickly and accurately. This makes it possible to 
quickly and accurately obtain a BLER (reception quality) 
required for each service. 
25 Even if the number of errors in n-time 

. 0 .. n » -it does not necessarily means 
counting operation is 0 , it aoes 

-i.;4-w vorrn-i rpment is satisfied. In 
that the reception quality requirement 
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this embodiment, therefore, if "NO" is obtained in step 
S13 and "YES" is obtained in step S14, the transmission 
power of the base station is not quickly decreased but 
is decreased only when a certain condition is satisfied. 
More specifically, if the BLERa obtained from the total 
count obtained until now is equal to or smaller than the 
expected value z ( "YES" in step S16) , the transmission 
power of the base station is decreased. In contrast to 
this, if "YES" is obtained in step S13, the transmission 
power of the base station is immediately increased to 
improve the reception quality. 

Fig. 3 shows the characteristics obtained by 
using base station transmission power control algorithms 
according to the prior art and the present invention, 
in this case, a convergence target value is set to a 
base station transmission power ratio of 1.2 with a 
transmission power increase width of 0.1 and a 
transmission power decrease width of 0.05. As is 
obvious from Fig. 3, according to the base station 
transmission power control algorithm, an expected result 
is obtained with 1/3 the number of times of measurement 
in the conventional method. That is, the method of the 
present invention is more effective than the 

conventional method. 

According to the present invention, the second 
block error rate is measured with the second count 
smaller than the first count required to measure the 
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first block error ate, and the transmission power of the 
base station is controlled on the basis of the second 
block error rate. Therefore, the measurement time for a 
block error rate can be shortened. This makes it 
5 possible to realize high-speed transmission power 

control performed by the portable terminal apparatus for 
the base station and improve the reception quality in 
the portable terminal apparatus at high speed. 

The precision of transmission power control 
10 can be improved by setting the designated transmission 

power increase/decrease amount (step width) required for 
transmission power control on the base station based on 
the second block error rate to be smaller than that 
required for transmission power control based on the 
15 first block error rate. 
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